Phosphorylation of human p53 on Thr-55.
The pleiotropic function of p53 is believed to be greatly influenced by phosphorylation, and several sites on p53 are known to be targets for distinct protein kinases. In this study, we observed that affinity-purified p53 from overexpressing cells was phosphorylated by a co-purified protein kinase in vitro. To identify phosphorylation site(s), the resulting phosphorylated p53 protein was subjected to primary and secondary proteolytic cleavage, and phosphopeptides were fractionated by a two-dimensional peptide gel system. Phosphoamino acid analysis and manual Edman degradation of the isolated phosphopeptides enabled us to unequivocally identify Thr-55 as the major phosphorylation site on p53. Furthermore, comparative phosphopeptide mapping data suggest that DNA-PK is not the kinase responsible for this phosphorylation. Significantly, using a phospho-specific antibody for Thr-55, we have shown that Thr-55 is indeed phosphorylated in vivo. These data define Thr-55 as a novel phosphorylation site and for the first time show threonine phosphorylation of human p53.